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PENETRATION OF MOISTURE 
MASONRY WALLS 


INTO 


The tests of rates of penetration of 
water through masonry walls, as de- 
scribed briefly in Technical News Bul- 
letin 226 (February 1936) are being 
continued. The walls are about 50 
inches high and 40 inches long, and 4. 
8, or 12 inches in thickness. After 
aging and drying for from 1 to 3 months, 
they are being subjected to a test in 
which the water penetrates under the 
forces of capillarity and gravity only. 
Water is applied by means of a spray 
at the top of a wall, causing a con- 
tinuous film of water on the exposed 
face of the wall. Observations of the 
performance of a wall include the time 
for dampness to penetrate the wall, the 
period for leakage (if any) to start, and 
the rate of leakage through the wall. 

Following the completion of the ecapil- 
lary tests the walls are redried and 
then are tested under conditions re- 
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Dissociation constants obtained by electro- 
metric titration. 
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meters. 
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Report of National Screw 
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terials. 
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compensation of millivoli- 
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articles appearing in out- 


sembling exposure to a strong wind 
and heavy rain. Water is again ap- 
plied to one face near the top of a 
wall, in the same manner as in the 
capillarity test, producing a continuous 
film of water on the exposed surface. 
The effect of a strong wind is simulated 
by maintaining an air pressure of 10 
lb/ft? on the exposed face of the wall. 
Some of the walls are being subjected 
to a third test in which water is ap- 
plied by means of atomizers, while a 
difference in air pressure of 10 1b/ft® 
is maintained between the exposed and 
unexposed faces of the wall. In this 
test the rate of application of water 
is controlled to produce an effect sim- 
ilar to that of exposures to a rain of 
moderate intensity accompanied by a 
strong wind. 

As expected, the rate of water pene- 
tration was increased by maintaining 
the air pressure on the exposed faces 
of the walls. The time for dampness 
to appear on the unexposed face was 
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reduced, usually to less than one-half 
that required in the capillarity test. 
Similarly when leakage occurred, it 
started sooner and usually was in 
larger volume in the pressure test than 
in the capillarity test. 

The performance of the walls was 
influenced by the quality of the work- 
manship, the thickness of the walls, 
the kind of brick, ete., but of these the 
quality of the workmanship was the 
most important factor. All of the 
walls of class B workmanship having 
open (unfilled) interior joints and 
flush-cut face joints leaked; whereas 
most of those with class A workman- 
ship, having solidly filled interior joints 
and tooled face joints, showed little or 
no leakage. Of the walls built with a 
nearly impervious brick, none of those 
with class A workmanship leaked dur- 
ing the period of testing, which ranged 
from 1 to 14 days, but all of those with 
class B workmanship leaked, either 
through the facing or the _ backing, 
within 15 minutes after the start of 
the tests. The effect of differences in 
workmanship was somewhat less pro- 
nounced for the walls with more ab- 
sorptive bricks, but the majority of 
those built with class A workmanship 
did not leak, whereas all with class B 
workmanship leaked in less than 1 
hour. The quality of the workmanship 
had a similar effect upon the perform- 
ance of the walls with structural tile 
backing and a facing of absorptive 
bricks. 

For the walls of class A workman- 
ship, those with the nearly impervious 
bricks gave the best performance. 
However, most of the data available to 
date are results of the first two tests in 


which water is applied at a rate 
greater than would normally result 


from exposure to natural rainfall. The 
walls of the more absorptive bricks 
have given relatively better perform- 
ances in the third tests with the water 
being applied at a more normal rate. 
There was not an important difference 
in the performance of the walls built 
with the different kinds of brick and 
class B workmanship. 

Each of the four cement-lime mortars 
used in the walls was satisfactory to 
the masons; all were considered to 


have satisfactory working properties. 
Although the rates of moisture penetra- 
tion through the walls were, on the 
average, slightly less for walls with the 
cement-lime mortars rich in portland 
cement than for those rich in lime, the 
to be 


differences 
significant. 


were too small 
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INFLUENCE OF REPEATED FREEZING 
AND THAWING ON THE RELATION OF 
WATER ABSORBED TO PORE VOLUME 
OF BRICKS 


In connection with freezing and 
thawing tests of bricks, the so-called 
“0/B”* ratio has been proposed (with 
limitations for compressive strength 
and absorption) as a factor for pre- 
dicting whether a specimen will remain 
sound or fail when subjected to a cer- 
tain number of cycles of freezing and 
thawing. In the (0/B ratio OC repre- 
sents the weight of water absorbed by 
the specimen by immersion for 48 hours 
at room temperature, and B the total 
weight of the water absorbed by the 
48-hour immersion followed by 5-hour 
boiling. The specimen is cooled, while 
immersed, to room temperature before 
weighing. 

Saturation of the specimen by water 
immersion followed by boiling and cool- 
ing has been in use for a number of 
years aS a means of determining the 
pore volume of specimens. The 0/B 
ratio was apparently devised as a 
means for expressing the relation be- 
tween the equivalent of pore volume 
occupied by water and the total pore 
volume of the specimen. 

It seems practically impossible to 
completely fill all the open or “active” 
pores of the specimen by saturation. 
Pore volumes as determined by the sat- 
uration method have been found to be 
in error from a fraction of 1 percent 
to more than 2 percent when compared 
to porosity values determined by the 
“air-expansion” method, capable of 
measurements to a high degree of 
accuracy. 

Although the C/B ratio appears sat- 
isfactory for the purpose for which it 
was developed, it is not suitable for 
application to problems of a funda- 
mental or research nature. To supply 
the need for such purposes, the ratio 
W/V=R has been proposed in which 
W=percent volume of pores occupied 
by water after immersion at 24° C-+2° 
for 48 hours, V=percent pore volume 
of the specimen determined by the air- 
expansion method, and R=the ratio 
expressed decimally. 

In a study of pore structure and its 
relation to the resistance of structural 
clay products to disintegration by 
weathering agencies, freezing and 
thawing tests are in progress on a 
number of soft mud “salmon” bricks 
and stiff mud side-cut shale bricks. 





1ASTM Reprint 1935, “Report of Commit- 
tee C-3 on Brick.” 
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At the present time 24 freezing and 
thawing cycles have been completed. 

The bricks are immersed in water | 
for 48 hours, the percent volume of | 
water absorbed determined, and the 
bricks are placed on edge in one-fourth 
inch of water and frozen. After freez- 
ing, the bricks are thawed in’ “tap 
water” and the percent volume of 
water absorbed again determined for 
each cycle of freezing and thawing. 

The results indicate that the per- 
cent volume of water absorbed has in- 
creased in one case as much as 3.81 
during the 24 cycles of freezing and 
thawing, and therefore the R value 
has also increased, in the maximum 
case 22 percent. This indicates that 
there is less pore space for relief of the 
expansion caused by ice formation for 
each consecutive freezing. 

In general, the volume percent water 
contained by the specimens at the end 
of each freezing and thawing when 
plotted against the sequence number 
of the cycle, indicates that the absorp- 
tion increases asymptotically toward a 
constant value near the pertent poros- 
ity value V. 





FLEXIBLE JOINTS IN WALLS OF 
CONCRETE RESERVOIRS 


At the present time there is a great 
deal of interest in making successful 
joints in long concrete walls, such as 
those of reservoirs and concrete dams, 
which are used for impounding water. 
In building these walls allowance must 
be made for the shrinkage which takes 
place in concrete as it dries and also 
the contraction or expansion caused by 
changes in temperature. If no joints 
were provided, cracks would form and 
allow the water to leak out. It is very 
necessary for the joint to be water- 
proof and at the same time to allow 
the ends of the concrete wall sections to 
slide or one another. <A type of joint 
including a bent copper strip for water- 
proofing has been successfully used in 
the channels and basins of tie National 
Hydraulic Laboratory and has stood 
up well for the last 5 years. 

The total amount of movement at 
joints spaced every 50 feet along the 
concrete wall has been measured and 
found to be about 0.1 inch. 


SULFATE RESISTANCE OF PORTLAND 
CEMENT 


Portland cement concrete is widely 


used in construction exposed to the 
destructive action of sea water and sul- 
fate salt bearing soils. Chemical re- 
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action between the salts and the port- 
land cement constituents has been 
found to be the cause of most of the 
destructive action. In concrete this 
reaction takes place over a long period 
and consequently a short time test for 
the resistance of cements to sulfate 
salts is needed. 

The expansion of mortar prisms 
stored in sodium sulfate solution as the 
basis of much an accelerated test has 
been studied at the Bureau. Six-inch 
prisms of 1-ineh cross section were 
made from mortars of 1:3, 1:4, and 
1:5 parts cement to standard Ottawa 
sand and after 3 days of aging were 
stored in a 10-percent solution of 
sodium sulfate. The prisms were meas- 
used to the nearest 10‘ inch before 
storage in sulfate solution and each 
week thereafter. Tests were made on 
40 commercial portland cements. These 
tests showed that the expansions of 
the 1:5 mortars gave the best differ- 
entiation among the different cements 
and also that this differentiation was 
very pronounced even as early as 25 
days after storage in suifate solution. 
As a result of these tests it was sug- 
gested that cement purchased as sul- 
fate-resisting cement be tested as above 
in the form of 1:5 mortar prisms and 
that the expansion of such bars be 
limited to 0.075 percent at 25 days. 

Tests according to the recommended 
method have now been made on an 
additional 100 cements. Twenty-seven 
of these cements had expansions less 
than 0.075 percent. After 6 months’ 
continued storage in the sulfate solu- 
tion 62 of the 100 cements have com- 
pletely disintegrated, and of these 62 
only 3 met the requirement of the 
recommended test. 

Chemical analyses have been made 
on the 100 cements and the assumed 
compound composition computed. Most 
cements with high C;A content had 
high expansions at 25 days and con- 
versely most cements with low C:A 
content had low expansions. Those 
cements with low C;A contents but 
high expansions had in every case high 
C;S contents. 


DETERMINATION OF OXYGEN IN STEEL 


The accuracy and limits of useful- 
ness of the various methods employed 
for the determination of oxides and 
exygen in ferrous materials have long 
been subjects of controversial discus- 
sion. In an attempt to clarify the 
situation a program of international 
cooperative analysis was arranged un- 
der the joint sponsorship of the Bu- 















reau and the Iron and Steel Division 
of the American Institute of Mining 
and Metallurgical Engineers. 

Data obtained in 34 laboratories, 
comprising the results of more than 
2,000 analytical determinations, indi- 
eate that the vacuum-fusion method 
yields accurate results for the oxygen 
content of plain carbon steels, either 
aluminum-killed, silicon-killed, or of 
the rimming type; the aqueous iodine 
method yields accurate results for some 
types of killed steels but low results 
for other steels; more data, and par- 
ticularly more concordant data, are 
necessary to define the accuracy of the 
other methods employed in this coop- 
erative analysis. 


CLASSIFICATION OF IRON AND STEEL 
SCRAP 


Printed copies of Simplified Prac- 
tice Recommendation R58—-36, Classifi- 
cation of Iron and Steel Scrap, are 
now available. This is the second re- 
vision of this recommendation, which 
was originally approved by a general 
conference of the industry in 1926. 
The first revision became _ effective 
January 1, 1928. The recommenda- 
tion specifies classes of scrap for blast, 
basic open-hearth, acid open-hearth, 
and electric furnaces, for gray iron 
foundry practice, Bessemer converters, 
and for miscellaneous scrap. A con- 
tract form for purchase of scrap is 
also included. 

The present revision covers. the 
elimination of a statement relating to 
alloy steel scrap from certain of the 
paragraphs, and some other changes 
proposed by the standing committee to 
bring the specifications into line with 
current practice in the industry. The 
new edition, which became effective 
on June 15, 1936, also includes a his- 
tory of the project and lists those pres- 
ent at the general conference in 1926 
and subsequent revision meetings, as 
well as the current personnel of the 
standing committee. 

This pamphlet is obtainable from 
the Superintendent of Documents, 
Government Printing Office, Washing- 
ton, D. C., at 5 cents a copy. 


SIMPLIFIED PRACTICE RECOMMENDA- 
TION FOR ASPHALT 


Simplified Practice Recommendation 
R4-36, Asphalt, now available in print- 
ed form, is a revision of the original 
recommendation adopted by the in- 
dustry in 1924. It was reaffirmed and 
reissued in its original form in 1926, 
and again reuffirmed in 1928, 1980, 1932, 
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and 1934. The adoption of simplifica- 
tion in this industry has resulted in a 
reduction from the 102 grades formerly 
used to the 11 appearing in the current 
revision, an elimination of approxi- 
mately 90 percent. 

The recommendation covers grades of 
asphalt, as determined by penetration 
limits, for use in construction of sheet 
asphalt, asphaltic concrete, asphalt- 
macadam pavements, and for surface 
treatments; also for joint filler, and for 
the preparation of joint filler for va- 
rious types of construction. 

The present revision covers certain 
changes to meet current needs and new 
practices in the industry. The revised 
recommendation also includes a history 
of the project since its inception in 1924, 
and is effective from June 15, 1936. 
Copies are obtainable from the Super- 
intendent of Documents, Government 
Printing Office, Washington, D. C., at 
5 cents each. 


SIMPLIFICATION OF TINNED-STEEL ICE- 
CREAM CANS 
. 

Simplified Practice Recommendation 
RiG4-36, Tinned-Steel Ice-Cream Cans, 
now available in printed form, is based 
on the results of a study made by the 
simplified practice committee of the 
International Association of Ice Cream 
Manufacturers. In June 1928 the com- 
mittee met with representatives of ice 
cream can manufacturers to further 
a program of can simplification. A pro- 
posed schedule was drafted which was 
approved at the annual convention of 
the international Association of Ice 
Cream Manufacturers in October 1928. 
A variety survey made in August 1984 
by the Ice Cream Can Institute de- 
veloped the information that at least 
93 percent of the tinned-steel ice-cream 
cans being preduced at that time were 
ot the 1, 2%, and 5-gallon sizes. This 
survey, followed by still another in 1935 
by the Institute, indicated clearly the 
proposed simplification program as ap- 
proved by the International Associa- 
tion of Ice Cream Manufacturers in 

$28, was practical and represented the 
practice of the industry. 

In August 1935, this proposed simpli- 
fication program for ice-cream cans was 
submitted to the industry for accept- 
ance under the cooperative procedure 
of the Division of Simplified Practice. 
The proposal was found to be accept- 
able, and at the request of the Inter- 
national Association of Ice Cream 
Manufacturers, the recommendation 
was promulgated, effective from July 1, 
1936. The general adoption of this 
program will result in a reduction in 
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variety of types and sizes of stock cans 
from 14 to 5, representing an elimina- 
tion of more than 64 percent. Copies 
of this recommendation may be ob- 
tained from the Superintendent of 
Documents, Government Printing Office, 
Washington, D. C., at 5 cents each. 


ICE-CREAM-BRICK MOLDS AND CARTONS 


Simplified Practice Recommendation 
R120-36, Ice-Cream-Brick Molds and 
Cartons, printed copies of which are 
now available, is the revision of Sim- 
plified Practice Recommendation R120— 
31, bearing the same title. The origi- 
nal recommendation, which was ap- 
proved by a general conference of the 
industry in December 1929 and made 
effective January 1, 1931, established a 
simplified list of sizes for the 2-gallon 
ice-cream molds and the pint and quart 
eartons. It was reaffirmed by the 
standing committee in that form in 
April 1983 and the acceptors notified 
accordingly. 

During the past few years the liner- 
less machine-filled type of carton has 
come into general use and many of the 
ice-cream manufacturers have adopted 
them. In view of this fact the stand- 
ing committee early in 1935 proposed 
a revision of R120-31 to include a sim- 
plified list of dimensions for the pint 
and quart linerless type of carton. 
The proposed revision was approved by 
the 19384 convention of the Interna- 
tional Association of Ice Cream Manu- 
facturers and was subsequently ac- 
cepted by the industry. The revised 
recomendation became effective on 
July 1, 1936. 

The recommendation contains in ad- 
dition to the simplified list of sizes 
of molds and eartons, a list of ice- 
cream producers, manufacturers of 
molds and cartons, and others that 
have accepted the program. A state- 
ment showing the results of this sim- 
plification program and the benefits 
which are expected to follow the adop- 
tion of simplified practice in industry, 
is also included. 

Copies of the pamphlet may be ob- 
tained from the Superintendent of Doc- 
uments, Government Printing Office, 
Washington, D. C., at 5 cents each. 


METHODS OF TESTING PLASTICS 


The haziness and scratch resistance 
of transparent plastics are of prime 
importance in connection with their use 
as windshields on aircraft. In a study 
of these materials now under way at 
the Bureau in cooperation with the Na- 
tional Advisory Committee for <Aero- 
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nautics, special methods have been de- 
veloped for the measurement of these 
properties. These were described in a 


paper by G. M. Kline and B. M. Axil- 
rod, presented as part of a symposium 
on synthetic resins and plastics at the 
meeting of the American 
September 10, 


Pittsburgh 
Chemical 
1936. 

The clarity of plastics is generally 
considered as dependent upon two fac- 
tors, light transmission and light scat- 
tering by particles or by surface imper- 
fections. The military services specify 
that the plastic sheet shall transmit at 
least 68 percent of white light when 
tested within 30 days of the date of 
manufacture. However, the transpar- 
ent organic plastics now in use trans- 
mit more than 85 percent of the inci- 
dent light and some are equal to glass 
in this respect. Haze or fog, produced 
by the seattering of the light on dust 
particles, undigested fiber, or the like 
in the plastic, is of equal importance 
with the light transmission of the 
plastic in relation to its visual clarity. 
Because of the difficulty of applying 
previous methods for the determina- 
tion of haziness, government specifica- 
tions have not included quantitative 
limits for it in plastics. The instru- 
ment developed in the present investi- 
cation permits a rapid and reliable 
measure of this property as well as of 
light transmission. 

The apparatus consists essentially 
of a photoelectric cell, a light source, 
a 6-volt storage battery, and a micro- 
ammeter. The percentage of light 
transmission of the plastic is measured 
with the sample covering the aperture 
of the photocell, which is enclosed in 
a blackened box. The sample is then 
placed over an aperture at the light 
source, 18 inches distant from the 
photocell. The difference between the 
two readings is a measure of the light 
scattered by particles and surface im- 
perfections; haziness is defined as the 
percentage of the total light trans- 
mitted at the photocell which is scat- 
tered when the sample is placed over 
the aperture at the light source. It 
was found that the relative order of 
clarity of the plastics as determined 
by visual inspection by several indi- 
viduals was essentially the same as 
indicated by values for haziness ob- 
tained with this instrument. 

The comparative ease with which 
transparent organic plastics are 
scratched is a major obstacle to their 
substitution for glass in many appli- 
cations where their toughness and non- 
splintering characteristics would be 


Society on 



















advantageous. However, the plastics 
vary considerably among themselves in 
scratch resistance and it is desirable 
to have a method of measuring this 
property. A sklerometer used in test- 
ing metals, namely the Bierbaum “Mi- 
crocharacter” was found to be suitable 
for use with plastics. The diamond 
tool which is in the form of a cube 
yields scratches which are geometri- 
cally similar regardless of the load. 
The scratch resistance numbers calcu- 
lated as the quotient of the load in 
kilograms divided by the square of the 
scratch width in millimeters are, there- 
fore, independent of the load. The 
acrylate resins, which are now finding 
extensive use on airplanes and lighter- 
than-air craft, notably, the Hindenburg 
because of their light weight and flexi- 
bility, were found to be the most re- 
sistant to scratching of the materials 
studied. 

The indentation hardnesses of the 
plastics were determined with a Vick- 
ers hardness testing machine, using a 
load of 5 kilograms and an applied 
load time of 10 seconds. Styrene resin 
was the most resistant to indentation; 
the cellulose plastics were in all cases 
indented more readily than the resins. 
Comparison of the scratch resistances 
with the indentation values indicated 
that while very good correlation is 
evident for some materials, in other 
cases the two coefficients are not sim- 
ilar, notably for styrene, vinyl, and 
cellulose acetate plastics. 

A survey of the data in the litera- 
ture on the properties of synthetic and 
natural resinous compositions, cellu- 
lose derivatives, and protein plastics 
iudicates that it is very difficult to 
correlate the published values for the 
different materials because of nonuni- 
formity in the methods of testing. 
The plastics industry is aware of this 
condition and a number of firms have 
indicated their desire to cooperate in 
an investigation of test methods for 
plastics, undertaken in collaboration 
with the manufacturers’ laboratories 
for the purpose of establishing stand- 
ard specimens and test procedures. 


PRESSBOARD FROM CORNSTALKS 


A hard, dense board, resembling 
grainless wood has been made from 
cornstalks in the Bureau’s laboratories. 
A mechanical treatment was necessary 
to reduce the cornstalks to fiber bundles 
of the most suitable length and to 
soften them to some extent. This pro- 
cedure was hest accomplished by a two- 
stage treatment in separate machines. 
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After the stalks were reduced to suit- 
able fiber bundles in a water suspen- 
sion, they were run onto a forming 
machine and made into wet mats. 
These were cold-pressed to remove 
some of the excess water and then dried 
under heat and pressure. The opti- 
mum conditions for drying seemed to 
be 150° C. and 400 to 500 lb/in*. The 
degree of dryness at which the boards 
should be removed from the hot press 
was most satisfactorily determined by 
electrical resistance measurements. 

Different types of boards were pro- 
duced by varying the degree of cooking 
given the raw material. Stalks di- 
gested with water under pressure, fol- 
lowed by the necessary mechanical 
treatment to reduce them to fiber 
bundles, produced boards of a density 
of about 1.0 and a modulus of rupture 
of 5,000 to 8,000 lb/in®. By treating 
cornstalks by mechanical means alone, 
boards having a density of around 0.7 
and a modulus of rupture of 2,500 to 
4,000 Ib/in? were produced. 

The resistance of the boards to the 
absorption of water was increased by 
precipitating a rosin or paraffin size on 
the surface of the fiber bundles pre- 
ceding the wet mat formation. 

The cost of producing these boards 
was estimated to be $16 to $18 per 
1,000 board feet of %-in. board. 

The complete account of this work 
will be found in Miscellaneous Publica- 
tion M123, copies of which are obtain- 
able from the Superintendent of Docu- 
ments, Government Printing Ofiice, 
Washington, D. C., at 5 cents each. 


PAPER PULP FROM CEREAL STRAWS 


Miscellaneous Publication M124, 
which has just been released, de- 
scribes the production at the Bureau 
ot pulps suitable for book and writing 
paper from cereal straws by a moditied 
sulfate process. In this process the 
strength of the purified fibers was pre- 
served by using less drastic treatments 
than those usually given wood. 

‘The pulping process involved the re- 
moval of the incrusting materials with 
chemicals, mechanical separation and 
softening of the fibers, separation of 
large fiber bundles and undissolved 
impurities from the pulp, and bleaching. 
The incrustants were dissolved by 
steeping the straw in water for 1 hour 
at 100° C and then cooking it for 3 
hours at 147° C with a solution con- 
taining 1 to 2 percent of sodium sulfide 
and 8 to 9 percent of caustic soda based 
on the weight of the straw. After 
washing the cooked material, it was 
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beaten for 90 minutes, treated with a 
three-stage bleaching process, screened, 
and centrifined. 

The test sheets prepared from the 
pulps indicated that oat straw produced 
paper of the greatest strength, but was 
the most difficult to bleach; rye straw 
produced the most brittle paper, but 
was the easiest to bleach; and wheat 
straw was intermediate between the 
two. The yields, calculated from test 
sheet data, were from 38 to 43 percent 
of bleached pulp from the bone-dry raw 
material. 

Cost data were not estimated, but a 
comparison of the time of cooking, 
yields, and chemical consumption with 
commercial wood processes indicated 
that the time and chemicals for cook- 
ing were slightly less, the yields the 
same or slightly less, and the bleach 
consumption greater for straws, 

Copies of this publication are obtain- 
able from the Superintendent of Docu- 
ments, Government Printing Office, 
Washington, D. C., at 5 eents each. 


AIR-CONDITIONING REQUIREMENTS OF 
MULTICOLOR OFFSET PRINTING 


As pointed out in previous numbers 
of this Bulletin, the multicolor offset 
process of printing requires special 
adjustment of the moisture content of 
the paper, in addition to constant at- 
mospheric conditions during printing, 
for best results. The procedure recom- 
mended by the Bureau (J. Research 
NBS 16, February 1936; RPS859), 
based on results of printing tests, re- 
quires conditioning the paper at one 
relative humidity and printing at an- 
other. For best results, the paper 
should be prepared for printing by 
adjusting the moisture content to about 
0.5 percent above equilibrium with the 
pressroom air, and printed under con- 
stant temperature and humidity in the 
pressroom. ‘The air-conditioning re- 
quirements for quality multicolor 
printing by the modern high-speed off- 
set process are outlined in an article 
by C. G. Weber, which will appear in 
a future number of Refrigerating En- 
gineering. 


PROBABLE ERROR IN THE MEASURE- 
MENT OF THE TENSILE STRENGTH 
OF HEAVY LEATHER 


In order to interpret properly the 
results of experiments in which the 
tensile strength of leather is measured, 
it is necessary to know the chance dis- 
tribution of errors in the measurement. 
This distribution cannot be found by 
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making measurements on a single large 
sample, because it is impossible to ob- 
tain a large sample of leather which 
is known to be uniform. In a paper 
by John Beek, Jr., which will be pub- 
lished in the Journal of the American 
Leather Chemists Association, the dis- 
tribution of errors and the probable 
error of a single measurement have 
been derived from the results of the 
determinations of the tensile strengths 
of 236 samples containing 6 test speci- 
mens each. Each of these sets of six 
specimens was taken from a restricted 
area on the hide, in order to eliminate 
the effect of difference of location. It 
was found that the distribution of 
errors was nearly normal, with a 
probable error of 265 lb/in*. A nomo- 
graph was calculated giving the rela- 
tion connecting n, EH, and p, where n 
is the number of test specimens in the 
sample, HZ is the error of the mean, and 
p is the probability of exceeding this 
error. The use of this relation for 
cases involving the sum or the differ- 
ence of the results from two or moré 
samples is discussed. 


OXIDATION OF WOOL 


In practical processing, wool is often 
exposed to conditions in which it may 
hecome partially oxidized. Under ex- 
treme conditions, such as may be en- 
countered during severe bleaching 
or chlorination, the wool is oxidized to 
such an extent that the damage is 
readily detectable by visual examina- 
tion or by ordinary physical testing 
methods. In well-controlled processes, 
however, the amount of oxidation is 
barely or not at all measurable by 
ordinary testing methods. The incip- 
ient damage which may be produced 
by mild oxidation is usually developed 
and accentuated during subsequent 
processing. It is apparent, therefore, 
that analytical methods for determin- 
ing the extent of oxidation of wool 
are of extreme importance for effective 
control during its processing. 

In a series of studies relating to 
the oxidation of wool and the effect 
of alkalies on untreated and on oxi- 
dized wool it was shown that oxidiz- 
ing agents attack the disulfide groups 
of the cystine in wool and increase 
the solubility of the wool in alkaline 
solutions. The determination of the 
alkali-solubility may be used as a 
measure of the extent to which the 
wool is oxidized. The method is ap- 
plicable as a control in practical proc- 
esses, such as bleaching and chlorina- 
tion, and offers a measure of the 














extent to which wool is degraded by 
photochemical reactions. In RP928 in 
the Journal of Research for October, 
data are presented which indicate a 
relationship between the chemical and 
physical degradation of wool fibers. 


DIMENSIONS OF JERUSALEM-ARTICHOKE 
COSSETTES 


The work of the Bureau on the pro- 
duction of levulose or fruit sugar from 
jerusalem-artichoke tubers indicates 
that the most feasible means of ex- 
tracting the polysaccharides, or levu- 
lose-containing substances, is some form 
of diffusion apparatus. At present the 
best known type of this kind of equip- 
ment is the diffusion battery of the beet 
sugar mills. Each battery consists of 
a system of tanks in which the soluble 
substances are steeped out of the vege- 
table tissues by means of hot water. 
The vegetable material is introduced 
into the tanks in the form of shreds 
known as slices or cossettes. Each 
tank contains several tons of the slices, 
which tend to pack into masses through 
which it is difficult to propel the sol- 
vent. An important factor in this re- 
sult is the distribution or relative pro- 
portions of the cossettes according to 
length, as well as the average length 
and the characteristic length of all the 
slices. Many short slices tend to in- 
crease the resistance to the necessary 
flow of the liquid. An investigation 
reported in the October number of the 
Journal of Research (RP931)_ indi- 
cates that jerusalem-artichoke cossettes 
will be excessively short on the aver- 
age and that special equipment may 
have to be designed for their extraction 
by the diffusion process. In formulat- 
ing such a design it is important to 
know the characteristic rate or velocity 
of the transfer of the polysaccharides 
from the vegetable tissues into the sol- 
vent. The numerical expression of this 
is known as a coefficient of diffusion. 
The present study undertakes an esti- 
mate of the gross area and the average 
thickness of the layers through which 
the transfer occurred in experimental 
extractions to be reported later, and 
therefore lays the ground work for a 
tentative estimation of the coefficient 
of diffusion under conditions approxi- 
mating those which would obtain in 
commercial installations of diffusion 
equipment. 


IONIZATION OF LIQUID CARBON DISUL- 
PHIDE BY X-RAYS 


In the administration of radiation 
dosage for the treatment of malignant 
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diseases, difficulty has been encountered 
in properly comparing the relative ef- 
tects of ordinary X-rays, supervoltage 
X-rays, and gamma rays from radium. 
This has retarded the development of 
high-voltage X-ray-treatment facilities, 
Heretofore, dosage measurements have 
been made with ionization chambers 
wherein the contained air was made 
electrically conducting to a degree pro- 
portional to the X-ray intensity. For 
ordinary X-rays, the intensity meas- 
ured in this way was also proportional 
to the amount of radiation absorbed in 
the tissues. However, at the higher 
voltages (200,000 to 1,000,000) this pro- 
portionality is in serious doubt and it 
has been indicated that intensity meas- 
urements are no longer proportional 
when measured in media of such ex- 
treme density differences as air and 
tissue. It is obviously impossible at 
present to measure directly the ioniza- 
tion produced in tissue. A search was 
made, therefore, for some liquid which 
had properties closely akin to tissue 
and yet suitable for the electrical meas- 
urements of ionization. These were 
found in carbon bisulphide and tetra- 
hydronaphthalene. Studies of the ion- 
ization of these liquids produced by X- 
rays and gamma rays have provided 
an adequate comparison between X-ray 
and gamma-ray dosage. Peculiar ef- 
fects were observed which seemed to 
depend upon the time that the observa- 
tions were made. These turned out to 
be caused by the building up of layers 
of ions within a liquid ionization cham- 
ber and indicated a new method of 
measuring the X-ray ion currents. The 
use of this new method reduces the time 
of measurement to about one-tenth that 
previously required. Quite aside from 
the main purposes of the Bureau's 
study, it has been shown that exposure 
of insulating liquids to X-rays produces 
effects which are similar (on an im- 
mensely magnified scale) to those ob- 
served by electrical engineers in the 
study of high-voltage transmission- 
cable problems. It is possible, there- 
fore, that this method of attack may 
greatly simplify the study of high- 
voltage transmission-cable failure. 

A more complete description of this 
investigation will be found in the Jour- 
nal of Research for October (RP927). 


DIFFERENCE IN ATOMIC WEIGHT OF 
OXYGEN FROM AIR AND FROM 
WATER 


Recent work at the Bureau reported 
in the Journal of Research for October 
(RP932) has shown that the average 
atomic weight of oxygen in the atmos- 
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phere is greater by 0.00014 atomic 
weight unit than that of oxygen in or- 
dinary water. This difference is cal- 
culated from an observed difference of 
8.6 parts per million between the den- 
sity of ordinary water and that of 
water produced by combining atmos- 
pheriec oxygen with commercial hydro- 
gen, after the isotopic ratios of the 
hydrogen in the two lots of water had 
been made equal by saturating and 
desaturating both with ammonia sev- 
eral times. By this method of prepar- 
ing two lots of water, which differ 
only with respect to the isotopic com- 
position of their oxygen content, the 
use of electrolysis, with its attendant 
possibility of slight changes (due to 
electrolytic fractionation) in the rela- 
tive isotopic composition of the oxygen, 
is eliminated. 


DISSOCIATION CONSTANTS OBTAINED 
BY ELECTROMETRIC TITRATION 


In the determination of dissociation 
constants of acids and bases by use of 
emf data for their pH-titration curves, 
the liquid junction potential between 
the saturated (4.1 N) potassium chlo- 
ride-calomel reference half-cell and the 
solution of acid or base must be con- 
sidered. In the use of Henderson’s 
equation for the emf of a mixed bound- 
ary, the concentrations, transference 
numbers (or mobilities), and activity 
coefficients of all the ions should be 
known. In routine work it is assumed 
that no correction is necessary for the 
potential of a liquid junction between 
an unknown solution and saturated 
potassium chloride. When 0.1 WN HCl 
is used to calibrate the 4.1 N KCl-HgCl 
reference half-cell corrections are 
sometimes made for the potential be- 
tween the 4.1 N KCl and 0.1 N HCl, 
and at other times this potential is 
included in the emf of the half-cell. 
The various methods may therefore in- 
volve entire neglect of the liquid-junc- 
tion potential, partial correction there- 
for, or the best possible correction 
within our present knowledge. 

As described in the Journal of Re- 
search for October (RP930), determi- 
nations were made of the errors in pH, 
dissociation constants, “salting out” 
coefficients, ionic strength, ionic con- 
centrations, and hydrogen-ion activity 
coefficients, arising from neglect of, or 
partial corrections for the potential of 
the liquid junction between saturated 
potassium chloride (4.1 N KCl-HgCl 
electrode) and sodium malonate buffer 
solutions. The experimental data were 
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obtained in the electrometric titration 
of 0.1 M malonic acid with 0.1007 WV 
sodium hydroxide. It was shown that 
partial corrections produce a larger 
error in these quantities than no cor- 
rections. A small error of 0.3 percent 
in pH may produce a change as large 
as 23 percent in dissociation constants. 
Comparisons are made between the 
dissociation constants of malonic acid 
obtained by these methods and corre- 
sponding values secured in conductivity 
measurements, 


CALCULATIONS OF ELECTRICAL SURGE- 
GENERATOR CIRCUITS 


The calculations involved in surge- 
generator circuits are treated in 
RP929 in the October number of the 
Journal of Research. It is pointed out 
that these circuits are essentially 
periodically loaded lines, and if cer- 
tain reasonable assumptions are made, 
the well-developed methods of han- 
dling such lines can be applied directly 
to them. The solution of the equa- 
tions giving the free periods and 
damping factors of an n-section gen- 
erator can be reduced to the solution 
of an nth degree trigonometric equa- 
tion. Exact solutions in some, and 
approximate solutions in all cases, are 
possible. In certain cases exact ex- 
pressions can be obtained for the cur- 
rent or voltage amplitudes. 


TEMPERATURE COMPENSATION OF 
MILLIVOLTMETERS 


The permanent-magnet 


moving-coil 
millivoltmeter is used extensively with 
shunts for the measurement of direct 


currents. For the larger currents it 
is important to keep down the resist- 
ance of the shunt in order to minimize 
its size, weight, and cost, and also the 
power lost in it. Minimizing the re- 
sistance of the shunt correspondingly 
reduces the full-scale potential differ- 
ence at the millivoltmeter terminals. 
To connect the copper (or aluminum) 
moving coil and its springs directly 
to the potential terminals of the man- 
ganin shunt would make the indica- 
tion of the instrument (for a given 
current) change nearly 0.4 percent for 
each degree C change in the tempera- 
ture of the millivoltmeter. 

The simplest way to reduce this 
temperature error is to place a manga- 
nin resistor in series with the moving 
coil. To be completely effective this 
resistor should have a_ resistance 
about 19 times that of the “copper 
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equivalent” of the moving coil with its 
springs. As a result, the full-scale 
potential difference between the milli- 
voltmeter terminals is increased to 
perhaps 200 millivolts, which is an 
undesirably large value. 

Fifty years ago a British engineer, 
James Swinburne, announced a new 
method of compensating electrical in- 
struments for temperature variations. 
It consisted in first shunting the active 
(torque-producing) coil by a shunt coil 
having a temperature coefficient of re- 
sistance larger than that of the active 
coil, and then connecting a coil of rela- 
tively small temperature coefficient of 
resistance in series with this parallel 
group. Swineburne did not give any 
practical directions for carrying out his 
method of compensation on _ specific 
kinds of instruments. Twenty years 
later, Hallo and Land gave an inexact 
formula for the Swinburne method as 
applied to millivoltmeters. Shortly 
afterwards, Heinrich and Bercovitz 
gave a formula which was equivalent 
to that of Hallo and Land with an 
added coefficient slightly greater than 
unity. Their formula recognized a 
composite effect of change of tempera- 
ture on the strength of the springs and 
on the magnetic flux density in the air 
gap, but proposed an incorrect method 
for taking this effect into account. 
Three years later (1910) Kollert gave 
an account of the first detailed study 
of the Swinburne method as applied to 
millivoltmeters, with particular refer- 
ence to the reduction of the full-scale 
potential difference. 

All the preceding treatments of the 
subject have failed to give an exact 
formula for temperature compensation 
and have neglected important practical 
requirements such as specified values 
of full-scale potential difference, damp- 
ing resistance, and potential difference 
for full-scale deflection. A paper 
(RP926) in the October number of the 
Journal of Research not only gives an 
exact general formula to replace the 
previous inexact ones but also takes 
these practical requirements into full 
account, singly and in all possible com- 
binations. The subject of providing a 
temperature-compensated millivoltmeter 
with one or more considerably higher 
ranges (“volt ranges”) is treated in 
detail, as well as the more diflicult case 
of bringing the “ohms per volt” of such 
ranges down to a standard round value. 
Detailed numerical examples illustrate 
the use of the formulas. The paper 
concludes with an outline of simple ex- 
perimental (nonmathematical) proced- 


ures for factory use in the rapid and 
accurate compensation of millivolt- 
meters of a given type with which 
some previous experience has been had 
in temperature compensation with the 
aid of the formulas. 


UNDERLYING PRINCIPLES OF THE SYS- 
TEM OF ELECTRICAL UNITS 


The electrical units, ohm, ampere, 
volt, coulomb, farad, and henry, are 
daily employed by many thousands of 
people who do not understand the prin- 
ciples which have been used to estab- 
lish these units. Such an understand- 
ing may be of little importance when 
one is concerned with a single unit 
which can be referred to a standard 
that is furnished by some standardiz- 
ing laboratory. However, occasions fre- 
quently arise where the relationships 
between the units in the electrical sys- 
tem and those in the mechanical sys- 
tem are required. For example, it often 
becomes necessary to compute the force 
which is exerted between two bus bars 
that carry heavy currents. If these 
bus bars are not sufficiently well fas- 
tened to their insulating support, the 
electromagnetic forces with high cur- 
rents may become great enough to 
loosen them. The computation of the 
force between conductors can readily 
be accomplished when the basis of the 
electromagnetic system is understood. 
The underlying principles by which the 
system of units is established are made 
clear in a paper by Dr. H. L. Curtis, 
which will appear in an early number 
of the American Physics Teacher. 


COMPARISON OF RADIO-FREQUENCY 
STANDARDS 


A method of precisely measuring the 
frequency difference between two stand- 
ards which have nominally the same 
fundamental frequency is being applied 
at the Bureau to the continuous inter- 
comparison of the piezo oscillators 
in the national primary standard of 
frequency. 

The customary method of measuring 
the frequency difference between two 
piezo oscillators utilizes the beat fre- 
quency between the two standards at 
the fundamental frequency or one of 
the harmonics. The new method, which 
is described in the Journal of Research 
for October (RP9$25), utilizes the fre- 
quency produced by heterodyning two 
consecutive harmonics to obtain any 
desired precision of comparison with- 
out necessitating the operation of any 
circuits at exceedingly high frequencies. 
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DIRECTORY OF COMMERCIAL TESTING 
AND COLLEGE RESEARCH LABORATO- 
RIES 


The Bureau has just issued a third, 
revised edition of the Directory of 
Commercial Testing and College Re- 
search Laboratories replacing Miscella- 
neous Publication M90, which has 
been out of print for the past 2 years. 
The new directory lists commercial 
laboratories throughout the country 
with information concerning the types 
of commodities which they are willing 
to test. There is presented also a list 
of college laboratories which are used 
not only for instruction purposes, but 
also for research work. A very brief 
outline of the certification plan is in- 
cluded, with a tabulation showing the 
number of commodity groups for which 
lists of willing-to-certify sources of 
supply have been compiled. 

The Directory, designated as Miscel- 
laneous Publication M125 of the Na- 
tional Bureau of Standards, may be 
obtained from the Superintendent of 
Documents, Government Printing Of- 
fice, Washington, D. C., at 15 cents a 
copy. 


REPORT OF NATIONAL SCREW THREAD 
COMMISSION 


The Report of the National 
Thread Commission, Miscellaneous 
Publication M141, is again in print 
and copies can be obtained from the 
Superintendent of Documents, Govern- 
ment Printing Office, Washington, 
D. C., at 20 cents each. This report 
was originally issued in 1933, and the 
demand for it was so great that the 
sales stock was exhausted several 
months ago. Those who have need 
for accurate information on standards 
for threaded parts will be glad to 
know that the report is again avail- 
able. 


NEW AND REVISED PUBLICATIONS 
SUED DURING SEPTEMBER 1936 


Screw 


IS- 


Journal of Research? 


Journal of Research of the National 
Bureau of Standards, vol. 17, no. 3, 
September 1936 (RP913 to RP924, 
inclusive). Price 25 cents. Obtain- 
able by subscription. 


2Send orders for publications under this 
heading only to the Superintendent of Doc- 
uments, Government Printing Office, Wash- 


ington, D. C. Subscription to Technical 
News Bulletin, 50 cents per year; Journal 
of Research, $2.50 per year (United States 
and its possessions, and Canada, Cuba, Mex- 
ico, Newfoundland, and Republic of Pan- 
ama); other countries, 70 cents and $3.25, 
respectively. 
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Research Papers? 


[Reprints from the July 1986 Journal 
of Research] 


RP904. Oxidation of wool: Photochem- 
ical oxidation. Arthur L. Smith and 
Milton Harris. Price 5 cents. 


Simplified Practice Recommendations’ 


R3-36. Metal 
sheet). 
5 cents. 

R4-36. Asphalt. 
Price 5 cents. 

R58-36. Classification of iron and steel 
scrap. (Supersedes R58—-28.) Price 
5 cents. 

R120-36. Ice-cream-brick molds and 
cartons. (Supersedes R120-31.) 
Price 5 cents. 

R132-36. Ice-cream cups and cup caps. 
(Supersedes R132-32.) Price 5 
cents. 

R164-36. Tinned-steel ice-cream cans. 
Price 5 cents. 


lath (expanded and 
(Supersedes R3-28.) Price 


(Supersedes R426.) 


Handbooks?” 


HB20. X-ray protection. 
HB15.) Price 5 cents. 


(Supersedes 


Miscellaneous Publications? 


M123. Production of pressboard from 
cornstalks. Baker Wingfield, T. R. 
Naffziger, E. R. Whittemore, C. B. 
Overman, O. R. Sweeney, and 8. F. 
Acree. Price 5 cents. 

M124. Paper pulp from cereal straws 
by a modified sulfate process. Baker 
Wingfield, E. R. Whittemore, C. B. 
Overman, O. R. Sweeney, and §. F. 
Acree. Price 5 cents. 

M125. Directory of commercial testing 
and college research laboratories. 
Ann E. Rapuzzi. Price 15 cents. 
(Supersedes M90.) 


Technical News Bulletin’ 


Yechnical News Bulletin 233, Septem- 
ber 1936. Price 5 cents. Obtainable 
by subscription. 


2Send orders for publications under this 
heading only to the Superintendent of Doc- 
uments, Government Printing Office, Wash- 
ington, D. C. Subscriptions to Technical 
News Bulletin, 50 cents per year; Journal 
of Research, $2.50 per year (United States 
and its possessions, and Canada, Cuba, Mex- 
ico, Newfoundland, and Republic of Pan- 
ama); other countries, 70 cents and $3.25, 
respectively. 
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MIMEOGRAPHED MATERIAL 
Letter Circulars 


Letter Circulars are prepared to 
swer specific inquiries addressed to the 
National Bureau of Standards, and are 
sent only on request to persons having 
definite need for the information. The 
number of copies available is limited. 
The Bureau cannot undertake to sup- 
ply lists or complete sets of Letter Cir- 
culars or to send copies automatically 
as issued. 

LC474. Sources of radio 

_ (Supersedes LC488.) 

‘LC475. Testing of electrical instru- 
ments, meters, and instrument trans- 
formers. (Supersedes LC342.) 


an- 


information. 


Technical Information on Building 
Materials 


The supply of these notes, each of 
which consists of 3 or 4 pages giving 
the important facts on some one aspect 
of the properties or use of building 
materials, is necessarily limited. Their 
distribution will be confined to Govern- 
ment officials concerned with building 
projects, and to architects, engineers, 
and home builders. Requests should 
make clear the actual need for the in- 
formation at the time of writing. Let- 
ters should be addressed to the Divi- 


sion of Codes and Specifications, Na- 
tional Bureau of Standards, Washing- 


tin, D. C. The following notes have 

been issued since the list published in 

the September 1936 number of the Tech- 

nical News Bulletin: 

TIBM-33. Federal specification paint 
pigments and mixing formulas. 


TIBM-34. Federal specification ready- 
mixed paints, semipaste paints and 
mixing formulas. 

TIBM-35. Preparation of paints from 
paste and dry pigments. 

TIBM-36. Preparation of paints from 
semipaste paints, thinning ready- 
mixed paints, and preparation of 
water paints. 


RECENT BUREAU ARTICLES APPEARING 
IN OUTSIDE PUBLICATIONS * 


The ionosphere, solar eclipse, and mag- 
netic storms. S. §S. Kirby, T. R. 
Gilliland, N. Smith, and S. E. Rey- 
mer. Physical Rev. (Am. Inst. of 
Physics, 11 E. 38th St., New York, 
N. Y.), 50, 258 (August 1, 1936). 

The differential method of measuring 
density by means of twin pycnom- 
eters. E. R. Smith and M. Wojcie- 
chowski. Extrait du Bulletin de 
l’Academie Polonaise des Sciences et 
des Lettres, Classe des Sciences 
Mathematiques et Naturelles, Series 
A: Sciences Mathematiques (Cra- 
covie, Poland, 1936). 

Stress distribution in rigid steel frames. 
Progress Report No. 2, American In- 
stitute of Steel Construction, Inc., 
(200 Madison Ave., New York, N. Y.) 
(Available free on request to the 
Institute. ) 

A method for determining whiteness of 
paper, II. Deane B. Judd. Paper 
Trade J. (10 E. 39th St., New York, 
N. Y.), 103, 38 (August 20, 1936). 


8’These publications are not obtainable 
from the Government. Requests should be 
sent direct to the publishers, 


U.S. GOVERNMENT PRINTING OFFICE: 1936 








